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(57) Abstract: A polishing compound 
containing particles and a medium 
in which at least a part of the particles 
are dispersed, wherein the particles 
comprise at least one of (1) a cerium 
compound being selected from among 
a cerium oxide, a cerium halide and 
cerium sulfide and having a density of 
3 to 6 g/cm 3 and an average particle 
diameter of secondary particles of 
1 to 300 nm and (2) a hydroxide of 
a tetravalem metal; and a method 
for polishing a substrate using the 
polishing compound. The method 
performs a polishing through utilizing 
the chemical action of particles in 
the polishing compound to the full 
and minimizing the mechanical action 
thereof, which leads to achievement 
of the compatibility of the reduction of 
flaws in finishing and the improvement 
of finishing removal rate, and thus can 
be suitably used in CMP technology 
for flattening the surface of a substrate 
in a process for manufacturing a 
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*)vn. ^V7^;n, fi/7^n, 3 

-kFn + i/7nHt>S, 2-tFD*i/|l, 3 - k F □ 4 
yii. 4-kl«D + Ml 1 -9-tHn*3/S»l, 5-kF 
n^'>tf», *:M?> **U>BK irU^B^ lit, 7: 
- y h M > 7 7s n )V tf > , 7-tf**iJf;H, 7 -fe 9 s - ;i/ U > 
=f K , 7-fe^tx>~7#;i'#>&, 7th + { /3A^, 7 -fe h @£ 
It > 3 -;f*y PfrfJUn* ThUKWt, 7fD7^>l, 7 

> B? , ^;*>*n>l, -f y * d h > m , 2-x^;j/-2-k 
1* □ * *> ffr BK ifiWOl, xh^^ffiS, * + it o » » , 
2 - # * y n # > * n > & % ? x > §| , ^ u 
***s)vm, ^'jv'PK, ^yt'j>R, £Ou=i> 
B* , £7 n 3 > ^^n^^>AjH>| ( s^n^tf}^* 
;u#>BS, ^-0-^>y^M5i, J;*?- 

;i/ a a & m , ^> h*'>7^jni, ^ )v h u >m. 

d*'>3/^S, th^f;^;^!, 7hn>f, 7k Hn 

k n * -r y 7 * )v n , kpp^^^-r&iR, kM^^t^F 

H> o - k H n * 2/ 7 x x ;i/ , m-kFn^^xx^ff 
$ > p-kFn + ->7i-;Hfi, 3-fcPn^'>-3-7i- 
^7"nkt>S, k/t;i/K, k U 5?>*7#Jl/#>B^ kU~7>h 

U * ;v # > & , k ;i> t? > » , a-7i-;^^i> 7 x x ;p ^ 
U -/ h'i. 7i-J^a^, 7 
Dkt;H, y ;nf > tt , 2, 4 - A^tyi>zi, 2 - ^ > 
y'Jf>7'n^>| 1 3 - ^>y'Jr>7'D!ft>S, ^ > 
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>; x >t a >m, ^ > s? )vm, ^>^>hv^)u^>m> i , 2 
-*>-e>s>»», ^ > !/ -r )v •* * m n , ^ > v < )v * * ~> y 
p tf # > m , ^ > v* < ;i' * & > ^ > v* ;i/ g£ I? , o - ^ > v/ < ;p 

¥L S? , 3~^>l/^*Jl/yntf^>K, & & ^ H , * V * a * K , 
P-*h*^-f&m> * ;V * 7 h =r A * 

m> * )\<ti ? hmm, o - 5 * h < u>=r», n^3> 
n -r > $? , n^;>8, d , ;~^», a-frs^*^*, 

L-7;]/u;Hf>fc, ^Xd>|, # 5 £ y n > Wt . if )\> >? u > 

* ft , 7 x / - ;K o^l/*/-jk m - 7 1/ V* - ;!/ s p - ? 
U V* — ^ , o-7PP7x/— ;Km-7PP7x/ — ;K p- 
7DP7xy~;K o-7S/7i;-;k m-75/7i/- 

p-75/7x/-;K o--hD7x/-;i/, m--fD 
7i;-Jk p-:hD7i;-)K 2, 4-v?-KP7x/- 

;u , 2 , 4 , 6- MJr>n7i;-jk * f □ - > i/ 7 ;u 

S fc , **>XJl/4>>®, X^>x;V*>$^ 7*D/OXJU 

>m. 7* > x ;p * > « , ^>^>x;i^>i&, ^ * u- > x ^ * 

> ®? > A.7 P ^>X;i/*:>^, :t^*>X;!/#>^, J i-> X ^ * 

>m, -r # > x )v*>m., $ > 7 s % > x )i/fr>m, 1* % > x ^ 
^7*>xJi/*>i, ^ + iJ-x^>x;i/*>i?, ^\ y ^ x * > x 
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fc « 2 O & ± * F , CI, Br, I, OH, CN, N0 2 |Cfi 

£ £ {C , N - 7 is )V - N - * ^ ^ ^ U *s > , N - 7 =y )V - N - 
^^;i/-)3 - 7 5 X > , N-7yJ^JH5 >Wtm> <D N - 7 is Jl 

7 s. j # u * >7 jv* jul-t-jvu )v# >m, 7 
^jw^y?H, 7 ji/ * ;u ^ > if > x ;v * > m , it $ s 7 * ;i/ 

^>-t?>*;U*>S5, 7 )l<*r)l>±7 7 V> 7s)V*>Wt> j-7 & V 

> 7 JVft >M* )UW >2i|g&%> ^ 7S >X^*>f ^;K'J 

> M #1 1&k ^TJ^J^J^a/^liXfiK * ;k # □ A £ 
ITJ^JK # U # * *> X ^ V > 7 )V * )V 7s )V * n A 7 Wt , 7 JV 
* 7 )\>*%tm, a - -t V 7 4 > 7 )V*>W, N - 7 v )V * ? )V 
?W>, ^^^-5-X;P*-fV7^I/-h, QKifb»l> Hi 

m.7 )\>-3- )vmm*.7sT- iv , n 2 ^ ^ m t ;wi7ff, 
#u^-^->x5 1 i/>7;i'^;px-x;niim,^2j^7;i'n>-;i,x 

sfi ft x * t- ;i/ , ^ut^^x^i/ VT^^jU-r^u * 
i/>r;Kjk7i-jn-fjHj > m , 7 )v * ;p u 

S & , #'J?l/Olf, Jf?U77A5^>H, # ;i/ # * * ? 

Ji/tji/D-x, 7;i/^>m^©7K^tt]s;^ : ?^^«^cD^#^T 

& o T % & V* . 
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Hfi T # § . 

Kioi^stflMi^on, * y tr - ;p 7 ;p 3 - )V s. 

©5^^5atfn*©*J»*bva.^fc, jj? y tf - ;j/ 7 ;i/ 3 - ;i/ , 

-JV7)Vn-)\, (A) <h , # fc fcf =. ;v , tijl.*j^-Jk if - 
^7-fe*-;K tf - ;b 7 5 > , tr^;K v «fc « 

tf =: ;i/ tr n y f > 0 i> f ft a> (B) fc^tf^yt?- 

z n z <d & m m m mm® ® & m & iz 1® iz ® m & & i,* & > w m m * 

#1/T, O.Ol-l.OOOIISjJJjfSlxH, £t>#£L<te 
l~3 0 0MMg|5T&D, S6fcfF*l/<l410-100ttI 

?^^fiT10 0-5, OOO.OOO^ffSK, 1,000 
- 5 0 0,O00))SiDjfH<> 10,000-100,000 

mmmw® s tiiiwo^fg^s, o o o, o o 
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mtcs ©W»S8tt, 500~ 700nm \Z & -SftjSSgJfS, 

*±^-t©^a3ft*Oft^«ft©JS4McoVaT, # © 2 :3 © & # 
© 4> < a: *L # * 9$ fz T © 0 * U . 

!£-©&#&, ±&m : ?*mmm*\z o . 2lfi^^fe'|^ 

, ffl M © &g BOOnm oytj&M&Ufi 1 0%Hli?^itl?$ 
* . £ d T* , 2 OXJJlJiiJJiOfflK, 3 0XKJh#S6feJf 

fg=.©&#fcU 5Jf^#J©&:S 500~ 700nm ©3fc»3§*#, 9fft 

#1*5fcJStt#tt<&***na«**. 0S * « , & S 
BFffffl ®&« 500nm T M IS H ft 2 2 . 3 % , . » 

©2 4Btra^tt2 4. 7%Tfcofc4l£> Jt *H* 2 . 4 % T & 3 „ 
#**«©#»»*»«* 500~ 700nn ©ft£/BV>T*H£b, 09 

x.i*H &mftmmftytmft u-3410 mtm^t#^„ wm 
» + tett?* 0 . 2fis%£9*>#<ii-/kTv>5:i§<&{;:iitrgBftji 
ifi*# io%^±T$.n«, 0. 2ii%©s^i:fe io%^±t 

fcW**©$e£;W*a«*<fc*. £ & , & V> £6-8 
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it tfe tB 4ss ) ffim^. 
w m n * <o n ? m m \z # \z m m u tt i» # , w m m <d m o at * 

ffl » ffi © « « « # « tt 3 0 m S/ca & T 7 * * © # * L V* . - 
ttl^fillliOttStDfiSlTifeQ, 0. 0 1-1 0 m 
S/cm T**££#J:0if£l,<, 0. 0 1 ~ 3 m S/cm tft $ 6 fc 

* Lvi. i«fif«ttiiAid!XitT«iit cn-2oa*«s 

#.*tfUT»£T« E 3 0 mS/cm * £ 

m & £ # * # 3 OmS/caftTOWIfflfiftJBfcH, 09 fcf , & 

& n c i # # m w & n * . 
wM*te#tfcbTv>3^©^-*mfettiE t'» * © a* # 

Qifr&L < , 2 0mVftlT*«©#S6fcff*LH, ■£ - * « 

tttt««.«-i/-if-Hy^5-ffi ( 00 X « v ;v ;t - > a ft £ ft 

£ : i?- ^ U--f U»- 3000HS) TltttS, if-^lt^OmV 
fitTTHiiait^fiTfS, EftttflfJg#J*©!&^©ft^tfjfl; 

* IE £: f * fc , 09 X tf , liSOpH* It ^ ©3£t&&&Tfc 
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« IE £ b T , EI»*^£E«/^->#ra/£a*i&ft|B©a|s# 

i§i»*^##tf$nfc»»©¥*fcx«*©, 
z ± mm m m * m ®< l & & m m ? z> z t \z & ? r , mit&mm 

iHt5.Sf ilTtt, ¥##as«*«»f iff 

^ 1 HK:CMP£iIfttt/BU&#»B©|*185&tB©-0!l©* 
£0 £^-T. fllEI©3£8©;}gi£fci, 9F*£*l8©±lcft5D# 
It5nfcill^7 HI 7 ©±fc> 5>f it 1 5 *> S&^R 

IK JR 1 4#JB£3n&¥i*#:£«i 3*9iA*J^l l Cffi 

mi Aitwmnv n 7t^«$it > ®mmm tmmny 

MMW}^^T , A # ft fc ft 9 x a * ;i> ^ i i Officii s fc ft 
El 3te £ it T > CMPWflftfySfcJftifcoTfc*. 
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mmfeM 1 8l05f|A»; Hi 7Htlt - jft W fc * « fli , 
36te#y ^AX7y|tt|ikS«tft|T«, ft IC ffi £ 

a*ftV>.-£&, ifi^y FCtiifilJ l 6 #«**1*&*1H]I* 

KjSSttflflil 3#ffi#ffi3&V>8K: l o 0 r pm^T 

% ^mftmfa i 3 n mm Ay hi 7^©#lo**jbe7j ( 3ra x # 

fi ) #10kPa~100kPa ( 1 0 2 - 1 0 2 Og f/cm 

*->©¥Stt*»J&f*;fc:J&fcH:, 20kPa-50kPa 
(2 04-5 1 0gf/cm 2 ) T * 5 C i *l i D * b . W 
ft b T ^ * n , ffl ft A y H 1 7 \Z « * $g W O W ft M 1 6 * # > 7 

««*&*»ctt#fciwiBtt«cv^, mm Ay h © & w # «■ k: n ft m 

7«fcnT^5Ci^j?^ bH. 

£«*ffl»-r*flf»^yH©«Ktt, '>37DIS5 0 & ± T 
&£<DrtJ0£bV>. W*rtyHttS/a7D«*5 5 - 9 9 ifi J: 0 

£ b < , Il:jf$Ktt6 0~9 5t$5. /WH«£5 0;fe 
ft Tf A y H©»«WfPffl««/hS<&0, W«jSftj5«ffiT"r*. 
fc £ , ">a7DaitH:5e«J:#6 1 OOKlOiltaBf, £ fc 

D««B5/a7D«*tt ( M A fc£ « # ^ ff- g§ (ft) 7 X * - =f A 

««n- Bft d) -eisi^-e^ § . 

I) S U * > » 7 9 V )V. #iJiXfJt, 7i"J^-iXf;i/*l 
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;i/ , i- <i n > S. 7 7 5 F « co # U 7 5 I? , # 'J < $ K, U -1* 

* fc , Bf « ^ v F & Sf $ /J\ JB J: S D3 a # A * ti X V> 

HglfclHIflSiJStS^^, ib«±lii©ffi»ttO. 
2 Smm^TT^O^^tK, J; 0 $? £ L < 1 0 0 w m ! 
&±0. 2 5mm ! ^TTS5o 0. 2 5 mm ! i D ^C$V^ til 
&&©®T£§g£, 1 0 0 n m 1 «k D /.N 3 U fc * /h fc ED fi © « 

ca-fl © ft ^ s © ft $ « « & -o # # '> & v> d t «t a * n s o a 

£ © fcf £ ^ £ 13 1 0XKT?»5(D)lJjfSt 

© * Jfc 14 * w * . 
$MN^jg©¥^iSi£&> 1 urn £{± 2 0 0 AmKTTiKi 

nm, nm. rs, *««sw«nf an, »fcR£Lfc^. 

* & , $K /h j£ © ¥ t! y 3 1 fc): > 3 OiimUtil 0 0 0 m & T 
T35 5il t^fftbVi. 3 0 Mm.): O/hS^t, 2£ i£ i 3£ j® © $3 . 
K#*T*TW*JH«fcJ:OBtt*DfcjlBil-r. * fc , 10 00 
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# 4£ T r * . 

» ^ & m & , £©5i5, a /jn & h «a 

ltl5tl/TI(>5Ay K #F £ b V* . c ce) » fig © m £ A y H » , 00 
*. fc£ , 2tti## l Ji5 : l/>fl'7^1/-hO$jt#lJ:t, m 

ft, 7;i'3 = £A*©&flI*©W»fciI/HbT'&,J:Vi. 

*& b fc # 5 , < t *lfcft:33llJ6ftjR, «/t«*^a*«*V5 

iifftnn/!?' i*i*a»ii*fT«fff«i:i)j'ff*i/^. 

fi*tI»tl/Ttt, Sf^^S^HlteS-tir^teJe:, * ;w ^ - s E 
^JSS&SiarTffiBlbT'bft^. * fc , Wli£$£i&S!Hlifte£-&& 
5f«^S, * ^ b © W N A v F^SR^faO-^rftfclti&ttfc: 

i^tiifg^jif /jiftf&ns. fc * , * ;u ^ - « © £ , h & . 
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Onm/mi n&±2000nm/mi n £IT i i 5 C| 

CMPfci5SSff|Oj»fc|f|/!y C 0 3'>7>f 3 - > ^ 

5SWfccfc*>W«XSS3fettb, 3 6 fc. 

3) * s 7jc $ i$£ -r -s & © t? >&,m, 

i^6a**fift»igtai**«)*sif sun. 

(a) ~ (c) fc, #|g?l!£ jg/8 T £ £ ¥ # # g & © 
ISCh^flSWLfell, (b) « (a) (DbU>^m 

fc«<t«*«*aae>aAr^a», ( C ) a <b) eRft&sxt 

«*.«, $$2m (a) 0'>ij3>SSlOM,>fifcgfti 
«1K3 *«t«)ii>u«»2H (b) ©£5fc, Kfc3£$JB&3Rtfg 
<fc&*K2#5B#;5ftTV*S->y n > S & 1 fc £ £ ~> * n 
- • M/>f»iOi^l;S, 8{fc3i5lSlgS3©]g©|Hli!!i£«¥$b 

^^«afcaa^)a^3^^»^ka*JR3<^5*«a■r(«2H(c)#Bl). 

iftiit, x h y nbi***l£&m tan 
X # ti tf , ffl*©:/ni:XT-5>>*t;*:£<fc;&. 

n© £5 fc, ®?<tS^^j^Mi:gft:S^ffi^Mt$*%Bj©W 
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be » * ® # u , m\z*<D±\zM0.Lit®{tmmm&mz . 

± fc , ^2ll©7JV5-!7AlI^iiScU, *<&BEiftfS!l*5«fctf 
8B*&±fc??&mffcJi&jift&l|$&£^$&, *6lc±EW»^i6fcJ: 
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«HTI*:0,S|H5. Z <D S i H r O^iftK^ $ 4 0 

- \z & 5 & ® ¥ a ft * 0 £ & J6 ic y > : P*H-y-r*i*tett 
S i H.-O.-PH.^SiB^^^fflUSC t)jJ^^tVi. 7°^X 
•? C VD&te, **OH?tTTIlHi**»it*fl:*E*«! 

ll«^i©2^|^tl5, SJS^^tlTS, S iUth 
X S iH^BIIHTNiOSiiUfcS lH r N,0|^Xtf 
h7lF^'>^5> (TEOS) ft S iIi:ltifcTEOS~0 
2 ^#X CTE0S-y5X?CVDS) **#tf5ft*. g & M 
& & 2 5 010-40 Ots gJSJEAS 6 7 - 4 0 0 P a © tt B # 
ff * b ^ . :oi;pfc, Rft&*»*«fctty>, * * © % 

&mmMj&\t, S iIilt^^Dj^>7>: S I H 2 c 1 2 , a 
mm t VX 7 > ^ ZZ7 : N H 8 ft # V> > £ © S iH 2 C 1 2 -NH 

^X?CVDg», S iJiiiUTS iH 4 ,l|IHTNH s 
ft JB fc S i H 4 -NHa#3tf**S¥tf&ft«.aS«fifttt3 0 0 
~ 4 0 0 "C * L 

Mft$tiizwt<£&mm, ^n, &£&*«©£»£**, 

h V * ^ , U > X , ?yXAfc2©«*#5**, ITO§0« 

ff«K. ^^a^igisit^Ti^sns^ti®^, 3cx-r 
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< 7 mm, SiC> GaP, GaAs*©?***:*.**!,, & & x 
$ Bt, * B K © ffi » » * £ tf W * # J* £ & & jg ffi u T «k 

JfcfcSli«!l:J:5T**«*«SfcRWt«*t, # % 0J » £ ft 
%ffi0! l 

4 3 0 g © C e (N H 4 ) 2 (NO s ),£ 7 3 0 0 er©*&*fc*l*l^ 
&££©&*£ Kl 2 4 0 g©7>^e^T7K ( 2 5 X * j* ) £ 
£r • $#T3£<i:££0, 16 0g©**fc-feU*A ( ft 6 ft ) 
**tfM»*Sfcfc. fcSttfc*Bfl:irU 

(4 0 0 0 r p m , 5 # ^ ) fcJ:^T, @$#ltt£j&SUT$fr£ 

C ©$f££ 4 Hi** 0 igUT^^^ff o fc. #en&ttf ftBET 
ffifc«fcoTit*®»*M«bfci:i:5, 2 0 0xnVgT*?fc. 
tt * 1 6 0 g £ *fi * 1 5 8 4 0 g tl^l, iSW^^m^Kit, 

I%©Dfil^llfc. £©$flg$©&x£ftx.*B^&fc £ fcoT!& 

* £ , W * JW p H 5 . 4 T & o fc . 
(MlicSfl) 



WO 02/067309 



31 



PCT/JP02/01483 



ft <f> 2 0 0 Bi5/'j3>DlA«t«; Mfc.^HI^l/^>il 
« y FSBOftW-ft* 6 0 0 nn <DffiB^B:<D%.!$&±\z%&&M 
l$TtbT*J^-$|t, *5l:»I#i^3 OkPa (3 
0 6 g f/cm 2 ) lc*«J:3fctt«bfc. «*±fc±e©«f* 
ffl (fflBft: 1 M M % ) * 2 0 0 cc/mlnOilI'elTU 
*J 5 , Jg*Rtf!>IA*5 0 r pmT2»«@«St, &JR & 

d CD 8F£ fc <fc D % ft S * IB ft fit » 8 0 0 n m ( ffl ^ & & : 40 0 

*ttfl 2 

4 3 g CD C e ( N H 4 ) 2 (NO 8 ) t ^ 7 3 0 0 g 0^?JC fcH 
j» L , *};JlOMi(;2 4g07>' : E^7* (2 5 % 7k ft tt ) £ 

fi^-a»r*cite«fco, ft 1 6 g©*^ft^)j^A (t ee) 

(40 0 Omi n " 1 , 5 £ IB ) fc^T, ®WittM*MVmfc* 
tco #5ftfefifCfg«4. 7 g / c m 8 , Jt£®8tfci:i8 0 

m 2 / g Tfe o fc. on^mm* 1 . oiix/pHt 
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COff^CJcOiftifiljifJi 4 3 0 nm (ifjS 
* : 7 1 5 n m / m i n) WmtStl*:. S ft . ftl,* 

£MM 3 

4 3 0 g (DC e ( N H 4 ) 2 (NO,) 6 S 5 0 0 0 gOi^C 
^|l^tiO»«|; 2 4 0 gCT^^-T* (2 5 X * » ) 

£ 2g • % z. ttz & q , mi 6 o g©#ttfc-fe>j£A 

66) ft*trMKftftfc. 2 t msic 

*ibfc. ®t,ntztL=?®®m.\tA. 2g/cm 3 , ft&Hfttt 
2 4 0 mVglf$ofe. ^M^©ftfiSS*l. 011%, 
PH£7. 3 KISllflMtftit:, C0ff**l*4ftejBV>T* 
*ffl«ttlc £ ^ T 2 *tt?®¥*ttft«ftft bfc ^ c 3 ^ 230 
n m 1? £ o . 
. (ffiftjKJfOftj*) 

8 0 2 nm (HIS; 40 lnm/mi n)Jf|Sftit, £ , 

ftftaftftftxsin a. 

4 

4 3 0 g <Z> C e ( N H 4 ) 2 (NO,) 6 *7300g(Q«i*te 
* b , ifc fc £ 0 » # fc 2 4 0 g ®T > 7*. ( 2 5 %*^^) 
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£ U . *»&n&ffi?©*fttt4. 5 g / c m 3 > Jt £ ® * tt 2 
00m»/gT*^&. '^t«[1>oa?»Jt«l. 0*S%, p 
H£4. 9 l:KSbII^J5#£ t ft^ffiWacteA* 2&tt?® 
¥ » ® « 1 7 0 n m T £ o £ . 

&&s&ifejtis©&tjg, mw, nrnttft-otz. m<tmmmmm\ts 6 

Onm (mm&m : 2 8 0 nm/min) ffl * £ *i & . £ & , tt 
H£M0!l 5 

4 3 0 g © C e ( N H 4 ) f (NO,) 6 § 7 3 0 0 g ©i*C 
i)Hl^ti©j§^i: 2 4 0 g©7> ; 6-7*(2 5%7KiI) 
£ *g •flfctfTSCifc.fctK 1 6 0 g0#SHfc-fey?Ae-Sr& 
»»**f»fc. ft Stt&jJcKftir U (40 
OOrpm, 5 ftm) tioT, ffl«#*ejiUfc«, 
SU *rfcte«*S»J*.&. Cl©®fe ; £4I5Jj&|D$gLT$fe#£fr 
o&. fti*«K:ftSttfc»»«*©7kftfc^U£Att?©¥i$« 
^X$iSlfci:59. 5 n m T . BET }£ £ o T 

Jt&li«£«£Lfc£ 2 0 OiVgTfcofc. 

*tftt'J?iAttfl 6 0 g 5 8 40 g tZMOrL. 

jilTII^Jtllfc. £ ©WJtSU© 2 «?©¥^&@£ft^*8 

SI O p H li 5 . 4 IT % o & . 
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±mommm ( m m ui%) m m m 1 t m & 
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